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r h o *-*-~emmm&$m-?zmm 

1 9 8 l^CRa sO&fUa*. Ra s izMU L tzi&^mG T.P 

cn^©s^tGiai(itya- . y r-$ig£W2 tt^^s 2 - 3 scorns 

MX-, cn^ (it^TG D P i G T P ^^|;^ u ^tf:GTP 
W^t4GTPasegtt>&WLT^5 (Hall, A.. Sc ience, 249, 635- 
640, 1990 ; Bourne, H. R. t>, Nature, 349, 117-127, 1991) 0 

cn^©MiFtGIS»{ifO7;;KE?ij05HHt^t,Ras, Rho, R 
ab. Arf. <£cDflizcD 5 otD^b-T'lc^SiJ-r 5 d i^'tr^ £ 0 

R a s £#j3 5 %®*g|^tt£^-3-tf ij /^?- K^3-KtS:a^Rho (R 
as homologue) ££^Slf i^tltz fcCDT* £ (Madaule. P., Cell, 4 
1. 31-40, 1985) o 

Rhol^'7'^x^©-of*5C 3^fciO'yK^i«tED I N 
iai5#IWi:ADP 'J^^yHb^^tt^Tg^b^nSCNarumiya. S. andMorii. 
S.. Cell Signal, 5. 9-19. 1993 ; Sekine, A. t>, J. Biol. Chem. , 264,, 86 
02-8605, 1989) 0 ^CT\ Z(DC 3 r/E D I Nfcffl^T, R h o CDffflflS 

W^tf. ;ti/>6® (MLC) ^t-^asy^^T^f^. $ * 
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*) >mt-fZ>¥-mffi i t-»*X7 7 *-*©*iftj&<IUJ&j^lc£tt (Shimizu, H. 
J. Biol. Chem. , 269, 30407-30411, 1994) , i Or 1/ >*X7 7 * — «tf fcM 

> K7 7 '<-i*i:*i^TG T PO^ L tgttSR h o i<C atkWHkW.ffi* 
lg&-tZ>C£i)<7r;£tL (Hirata, K. . J. Biol. Chem., 267, 8719-8722, 1992) „ 
W-Mffii&mzjstf Z C a Rh oW5 $ * > y 7 ? - 

Swiss 3 T 3 i^J;^ 3 Y 1 WJISCfc^rR h ofeff6<j{:f n 
•> > U ^BMfcOTtjI (Kumagai, N. J. Biol. Chem., 270, 8466-8473, 1993) 
^^mmo-te U >/*ls*—y* + —e(D?£mt (Kumagai, N. >>, FBBS Lett. , 
366, 11-16, 1995) i)<m#> Z>tltz 0 CCDdt*^ R h o ^ift £tim*£ii*lg§ 
lc*H*T. Rh oOTIl:»I6S'J >»^b»*©ff«E30<^«$nx ^Ifctc. 
Rh o<DSte*tf£flH^l£ft;$*i£-teU Vxi/tzy + t- tf (Rho+t- 
*0 tLTROCa (Leung, T. t>, J. Biol. Chem., 270, 29051-29054, 1995) 
C8!l£ Rho-kinase. ROCK-fl) ^>p 1 6 0 ROCK (Ishizaki, 
T. The EMBO J. , 15(8), 1885-1893. 1996) CS»J£ ROC/3, ROCK- 
ID *<«^$nx*>i9s ifcs^c^rt^i^fu c i^g$nti^ 

(Nakagawa, 0. FEBS Lett. 392 189-193, 1996) „ ££>{c, CORho+t 

^-£ftT^S(Kimura, K. Science, 273, 245-248, 1996) c 

Rh oteSSgU >BHb*&©**£ £>"T lipid kinase CDigtMtKKI^-*-* d 

t^$*ltfcO (Zang, J. t>, J. Biol. Chem., 268, 22251-22254, 1993) . 

Rh oiz£t)m&4t : $:g;V&*X*V (PLD) 6 C t 

*1T^& (Siddiqi, A. R. J. Biol. Chem., 268, 24535-24538, 1995) 0 
ttz. Swi ss 3 T 3 S&iHi3f&Bfl£<Difo^#&TT"©jtlk H G F> TP A 
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(12-0-tetradecanoylphorbol 13-acetate)(Ccfc 5 7-7 ^ J D-J h 3 0 3 R#fflfl&£> 
j1!&n s PontaneousfcefcU^chemoat rac t a n t l:<t 

S^^^OSll^^Rh o^<t<9$fja$tLT^^^SC<i:^^$tl (Takai, Y. 

Trends Biochem. Sci. . 20, 227-231. 1995). £ £ lzm<Dfc& ; eT Jl«DU t 
o-tr<fc£8mMs (MMl^fflfla) (D^*M/!a®igiii7&<RhoCD«tt-fb{cJ:^ 
mm&tlT^ZZ. <trt<$8£-S*l(Yoshioka, K. £>, FEBS Lett., 372, 25-28, 19 

95) % r h oT&wfcmmizm^-LTi,^ z t^^nx^^o 

— #S^«B»att (neuroblastoma) ^PC-1 2 *ffllfe^<D#^£ 3fc©*fflJ!&{c 
t (Jalink, K. £>. J. Cell Biol., 126, 801-810. 1994)^f\ J&#*fflJjS©B§P# 

c ammmrnKXirmmztizztahang, d. j. ceii sci.. ios. 2285- 

2292. 1995) R h o ri<*fflflS©JBai^b{C i>m < M-^ LT^ £ C £ 

££ic. C 3 gp^aasi;: J: *) L F A (leukocyte function-associated antigen) 

i s s 3 T 3 mm&jmm<Di%m*<WM t*<n&ZtlX 1^3 (Yamamoto, 

M. £>, Oncogene. 8. 1449-1455, 1993) Ci^b, R h o tiT t ^ >*fflife#te& 
£/rLT<D*fflffS@?*. ^^S^$iJfflJLTfe^). Ztz, c-f osii^fe? 
ifffS (Hill, C. S. Cell, 81, 1159-1170. 1995). *ffl9S®f£ffiite&(Khosravi- 
Far, R. y>, Mol. Cell Biol.. 15(11). 6443-6453, 1995) 1C ^cogfl-^*^^- 

Rh o{i*ffl®Jffi^{c:ai<^^LTC^C(»:^^S$tlT^-S(Adam, T. 
The BMB0 J., 15(13), 3315. 1996) c 
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(Dl"Ol>fr±.&LT^Z>C£1)m&2tl(miro, N. Biochem. Biophys. Res. 
Commun., 230, 356-359. 1997) . thmizfto^-'gffii&jfcizR h o&<fctfR h o 

U XSueoka, K. h. Fertility & Sterility, 67(5) 799-811, 1997) it 
Rh otc£0^ttft£nSC<ta<$B£nT^MMorii, N. J. Biol. Chem. . 
267, 20921-20926, 1992) 0 

mmtmtzm< ih-^lt^So l/c*<ot. Rh o^&fri^^ii-si^teRh 

R h o ^^-tSf «{5a^©T*^ffSt5 t R h o*^--tf 

~^ffeT"&z>t%*-z>ti&o l^u mest-. r h o *-*---e<D<&mma.9fflte 
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§EftSEi, aids. 5U*&J:tf3M»ft<z>»j£. fH&^jEs #}& 

-«5£ (I) T-^SttStt^ii. &A7Mmtt®«Sftj||^E£teftft % 
KiOft^ftft. *££tf3feffi«ftl*«feftj|^ JftfiL**Jtmittft«<z>S • ft • W 
4si:M«lft|R4gE<o«m«AM7l9r-«rftil&L-c. ££{c N «ftft*x£ 

LttfflTiS £ £a<a»C&jan?ifcS (<ft&fiHa6 2 - 8 9 6 7 9^, 4$M¥3 - 
2 1 8 3 5 6 ^. 4 _ 2 7 3 8 2 1 4f % ^ggsp 5 - 1 9 4 4 0 1 ^ #gf! 

¥6-41080 -^fecfc O'WO 95/28387 0 

— flft^: (II) TfSSftift^fttt, HH«lt5i»l. i«ifiijESte**ik 

ttil^J:Cfjlttttftft«^ft«yi:a7-RFXi|^: LTfffl^6:i^H:^^ 
5 (^MBS 5 7 - 2 0 0 3 6 6^ #gflHS 6 1 - 2 2 7 5 8 1 f, <$M¥ 2-2 
5 6 6 1 7-^, 4-264030 -5§% 6 - 5 6 6 6 8 ^ #&gsjz 6 

- 8 0 5 6 9 ^. - 2 9 3 6 4 3 ^ 7 - 4 1 4 2 4 ^*J«fctH$ 

gflsp 7-277979 0 

L*>Ltta<£, cn^o-K (i) tAiii (id ti$ns^w<Rh 
M3S5fe#flFffl. MHMtfMK tt«rlft«ffcfMis UU&ftflk ifcifeftfiMK 

&mmm%tmftm. mmmxsmftm. muhmmm^ ftfto«in:*m 
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&m&mmm* at a i dsm. mn&fkmm. mm&mmm. mwm&mm* 

M O tZo 

£tz, R h o + ^--^lf tS^^R h o fcctt^R h o*^--fef<DW3£ 

&um^ &mm.(£>&mmt LT&m-c&z t&fLtoLx* 

(1) Rho**— *pa#»***-r*EaKo 

(2) i«jftL£Ese^*iBx ft^se^Ax. i»jfli«M«i«4is. ifcmm 

mfemm. taMDsi, mmmfsmm. mm*k&mm* mm 

(3) Rh o*^-^E##J©te*J:<DW^*<tl!l(IJi»«Lo*jSSto»l<i:*^ 

(4) Rho*>-H?B*iW*#W-r*tt3Ko 

(5) Rh o^f---fe?P£#^J^^W-r'5^»flSlo 

( 6 ) -a&xt c i ) 



Ra 



O 

II 

c 



Rb 



N 



Rc 



(I) 



C5$tK Ral« 
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(a) 




(b) 



R 



v 



(it (a) fccfccK (b) <K RiiTk^. 7;^;^fc(i3|±i:l^WLTl> 



N R 7 



\ O 6 



R- (d) 
R 6 T;i/^yi/*/c(iiC : -nr 8 nr» (cct=R 8 , r 9 & 

^/cti. r 6 iR 7 ii^LTs^i:$ Zizwtmm*. ffinm^ztzaw&mz 
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R 3 , R * (ill]— ^^(i^^^TTRS. T^+yK T-5;u*;K />nf>, 
ti7 K^^-To 

R'° 
I 

(CH 2 ) 1 (C) m (CH 2 ) n (e) 

I 

R" 

t Fn^->7/^;K *^t**i/i/:li7;l/3 + ^A;l/*-/^^t 0 
R'^R' 'Itm&LTis? D7;u+^Mt5S^^to 1 , m, n 

ti*ft***lO l ~ 3 <DS!g[&7Fir-o ) ^7p:-r o 

it (c) Lte7R&. T;U*;K 7;;7Ws ^7 ♦ •^7/l'+^7 ^ J 

T-rt^K f h7t Fo7/l/7iJyk rt^/N'^ yUT^^K 7^^H ; K7^ 
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Ko7'J;l/t/:(i5-yf;l/-3->j-4v-2, 3, 4. 5-fh5h KaH'J 
?Vy- 6 -f^^-^o 

5£ (c) ^W-S^*^(i-«^^^-r 0 

R c lilM^f LTl>T t «t l^fim^i t„ ] 
Z>mttlK\i&^m-$- Z> R h o *^---tf|5fi*#Jo 

(7) r h o*i-—eiz.&m-fz-miia.EEffi.. sejifawjg. «m*5«fctf* 

^AiDSi, iHsiffi^jsisi^ fig««&%#iRL mm^mm. ® 

o) — «t5£ (i) ©^«b % %<Dm&#.is&zfi/&tLii.*<Dmm±&®2ti? 

(10) -jftxt (I) (Dik&to, Z<Dm&fttS&tf/-£tz&Z:<Dmm±ff®Ztl 
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(11) -«5* (II) 



R 1 3 R M 
I | 
S O2N — Alk — N — R 1 5 




(II) 



OR 



1 s 




" ^ — CHCHi (j) 



N R 1 7 

#t&£fcl~l 0fl©7/Mr/K ^Ii7x-;K ^>^;i/Tft*StiTi^ft* 
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tz {iTKKS® A 1 k ti4KB& t> L < (ij^^ic^^f £ tK^^^» 1 - 6 
ii: Ls #t^t-*S£L l ~ 6 i©7;i/+;^gfe$nT^T 

tt? ZWttttiaiU&^-fZ R h o ^^--tzmwajo 
(12) Rh o*^--tftCjgE-^£ii5jfiiEEiS, flSltaW^, ML 

(14) -l&5$ (II) ®^«3, ^©Mtt^*5^O'/^^{i'&C0Sill±fP^$ 

£gattjtaig£#w-r£ r h o ^^---fafpi^stt^w-r sum* 

(1 5) -Sftxt (II) (Dit^m. *<D¥k&&&£tf/1citzteZ(D^m±.m'&Z 
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(16) -jftiC (III) 

Rb 

I 

N Rc' (III) 

CsS*. Rc* liR c ©7 ^ f 'J >M©iM^WLT^TfcJ:l^i^ 

3i$i£-^u flfe^ia-^^KiiBiiii^TrfeSo ) ^<fcO^$n*-ft^«B. tost 

(17) -jfexs: din o>it^m. j t<Dm&ft*5&&/i-tza*:<D$nm±.WF® 

Ho 

(is) iiiifiiiE!E?&0m. mmmmmnmm. m&rtumm. 

m&femm. i Dsi, *&«fife*x x mhejhmu MMKMMk * 
(iii) <D4t&®, *<D&&ftis&tf/-i:tzte*:<D9!im±m- 

(19) din ©fl:£«5 N ^©sitt#*5«ky f /*/i{±*©«i3i_h^ 

(20) -jfta: (iii) ait-sty*. *&mi!k#-is±tf/$tzi**<D&im±&® 
(2 i) (ill) ©*fc£^ *oattl**i«kof/*A:ti*©«ai±f|:§ 

(2 2) E*WJcW»*©Rho4-^--fefffiiF?W*JR#«c:a#-r*i:<i:^e,fj:S. 
R h o4rt-m«t5; £ ICJ; o -Ohm L 9 SftA©^«^« 
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(23) Rh o*-t-—e*m : gTtzc-tizji-ixfemLo &imjee*£. 
£B&tt£jfe* aids. smsis. kmu^ m^s. «l sttfccktfs 

&£±I2 (2 2) JCE*©?&*^r&o 

(2 4) gisiw^w^fi©. — «s; (i) jc<t o^n-Mb-a-^j. 
«t of / * ^ tt -t ©MH±fp^ $ n - j 5 km- jta«[*jei# ica^-r 

PM^ tt&tffclMftBMbffi. ifeffi. S£$fe£gS*U AIDS. # 

(2 5) gl^Ct^tO^ — «a£ (II) Ki^Stl-Mb^J. ^£>Jlte# 
R h o *-*---tflCjgE-rsi^iflijE*Es Sfc&fE. BfJMHtMU §feffi*JJ:Efl8f 
AIDS. S»*JJ:afS»IP©»**iJ:O f ?fi'ftS*«!! 

(2 6) giwi^t©^ din tcfc^^sns-ft^. zcomte. 
5. iBEMfiEffi. &>c>ffi. bum***, mmmmw. mmmitm. m. & 

ffix ee$M££*U AIDS. MSffi. JB«1IKI»«. 

g*Sfc<fctfS*&0P©#J£fc«fctf^<b«ig^^ <t 1> 

(27) Rh o*i-—ezmm-fzz.ticjL^Ttti!imL7 zm&nfemmmmo 

(2 8) R h o+t-4f^|IIStS C t C«k -^T^i L "5 S^li<. 'ffjAlEfi. 
Sfe^ffi. ffi*jftL**MU "fell. **83tJSI«. flrMK^ie. *S. Ifeffi. ftffM. 
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eefeas^A. aids. #e«i£ x mis. iMtii«, m. £«usj:tf£ 
(29) Rho+t- ^izmmir^mskmm. m&m, bawmu «a*j:0 
ft**»*&tts#*N£*&$nsa>tt< <t k-«©gEA©tef&ifflEisi©gst2i© 

&©. -**5£ (I) ^J:t>*Sn*Yk^«B. -£©fH£#:fc <fc Cf/*.fctt*©BH 
(3 0) Rho+t- tfKjgB*- &ffilfoffifiE. Utoffi. BdL«*M. ifcSE 

ft£A* AIDS. #ffifgffi, MBffi. « % S»*JJ:ClfS»m©#**jJ;Df^ 
ft«*afc^&tt*»A^AiiR$tl*5l>/j:< £fe-a©&A©ft*ffiBS£©£&<D 
&©. -ttsS (II) lc«fc*>*$ttSffc^4fc N *©*tt#*5«kO f /*fct±*©« 

(3D Btf«i, «As ©mb^se. «. 

&je. ft«E«As §sM^t, aids. mmm, mmmmm. m 

&t>-a©£A©ttafflEB<D8&©a<z> N (III) Jcj;0j£;**i*<t: 

(3 2) Rho^t- l*B**U feitfattRho*^— ■■tfpa#«*, fcjfiiJEffi, 
tfcfcft. Bifc«*M. «A. BBKfklE. ff, ifcSU AftftA. 

H£ftS£gEA. AIDS. B«Kt&Nt#. ^WfcJ:z>'§ 

(3 3) — «a; (I) ic<fc$3e$tt5fl:£-«a. €-©*tt»*5J:cJf/*fc(±*©ii 
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ft&^m. S£M^t^ aids, nrnmrn. mmm. mwtmmm, m 

(3 4) — ftfcjt (ii) (c«k «9^$ns>(b^. -€-o^tt^^^OV*/c{±^© 

$8m±fF^$tto &ctu^M:i^£R h o *^---tf izmm-fzuz 

mm. mmmttm. stt&m&. aids. n-mi^. «ur&. 

mm. s»*> i cfswspoamfe j: cx?B<kM!feAN £ « n*ii><£ 

(3 5) — to5£ (III) iCcfc^Sft-MkiMfc. ^©Mte^fc<fcOVtfc(i-e 

aids. miffi^ M%kt&mm, mm. s»*5j:^s»ip©***>«k 

ffittffl. ifcifeffiftffl. SiSiflftlfFffl. SB^^^C#flFffl. ftAIDSf^ffl. 

m. mm&femrtm. wu&&&mftm<,t. Rh o*^-— emmmtk. miwsiy&fF 
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So 

®> IBftftKls AIDS. *ffl®©#HbW/&&. 

dCTx *»i«ORho*^— tfili, Rh oOStMbl-^^te-fbSn*-!? 
'J>/7Uti^^-tf*«ftL, 0>j*.fi\ PORoca (ROCK II) „ 
P16 0ROCK (ROC ROCK-I) *J<k O'^CDflkCD-ir U >/7Ut- 

M±^*fflflSF*3 left A* S:it:i.T4U &«£E Jft 5 . 

&mmfe. mnummmm. mmmmm&. mm&mmm., wtmm&. m^mm. 
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iSJtaEE&flBlEs ffifMtKfl:!^ «5&TltaM. KJRftitall, ISHKtt*fiE. ffi&S. 
Wife* Faffi*. SMBftflK fMMNK ttW+*. £3S«&*^ -i®tt©P?i»^± N ^ 

mtmfemm. tamm. m.&mm. ft&wmm, tt&&mmfemm. tstA i d 
sin. mitwmitk^mm. nmmm^mm. mmmmmm. 

*tz, -fl9:5£ (I) *i.fctf— *5£ (II) ©ft^MfctiRh o+t-ifi;i|l^ 
T> Rh o* + --tfm.WM'C'$>Z>-t8Ll£ (I) *5«fcC)f— «SC (II) (Dit&Vnis 

&vztit>(Dmffi<to c«*.wr. ^m\Li$mv>3 v-tva^ k^) t*. Rho^ 

•JfPfiSPfPffl^W^-'S t>©T£>*Uf t/^ttS *>©-?*> <fc^\ tzt*.tt. — 

(i) fc«ko!-^ (in -e^$ns{b^ww ^n-So 

-flftxs: (i) ©#ia^©jfe*ttj)coao"e*«o 
r. r' iz*svzTJu*ji,tte8im& i ~ i om<DW.mvi-£tzteft&mtt<DT 

JUJ-Jl/T* t'f-fr, x.*JU^ yuHJl, -TVT'DhVk -7TJU^ ^v^f 
;W % 2&t'?-;k ft3|ft-7?-sK 

R, R 1 IC&ttS □ Tyl/+^<h(i >^ a^o k°;W *>?a:/^/K •> ? n 
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&mfkWi<DT ^Df;K ^v^nh';K ^> 
i'^nyf-yMf /k ^;u > -> ? p^^ ->;i,> 3^ 

fyk i/^n^->;l/ynh';K •> ^ p^7^;U:/p tf/k ^Dynf 
p-:>^;U7^;K ? n 'N* v^t/T^K -> ^ p f-juy^- 
;K p7"p tVU"N*->;W > :7 p^>^;U"s^ WK >7 p^^^;i/^\^ > 

R. R' JC:fcl7£y^*;l/<tU:. y;b*;l/g|J<b LTj^^tfe 1 ~4<1<D7VU* 
HttSfcOtiot^ 1 -7x-;t/xf;k 2-7xx;Vxf;k 

R. R' iCteltSSHciM^fLT^Tii^y^nT^+yU, i/ ? p T 

7-y^ 3^^) . y;i/*/u (R, R' iciittsyyu+^iigii) N y;u^^v 

x-h*-^ ^o# + k YV7Df^k ^fv7F + k ^2ffi7F 

(R. R' Ji*Jtt*y^yU+-yi/<!:P3*) . ad7/1/*^ (R. R" 

i?7;M-p,<^K hij7;Wo/f;i/ % 2, 2, 2-h'j7;l/toxf^ 2, 
2. 3, 3, 3-^>^7^/tn7ntryl/***to ) > -ho N 7;A ^y 
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U i^;K fc:-< U ^ y , 1 - k°^5 u y . ?-*i=JV* 'J A 1 - 

-f^V'J;K 2, Kaf7'/-^-3-^;l/f^^$tl6o Sfcv 

/ND7;v^i/f*^if t>*i£o t/1/*;k t-^/u^k ^n7;i/+ 

R 2 c*5(U7;i/+>i/<i:liR, R' i:i>{^7;i/+;i/ < b^-e*5o 
R 3 , R 4 c^iU^nyy, tjv^-jv^ t;u=3^v/, 77;i/+;HiR, R l 
(C ^ T ^ L tz h <D t m m. -e * 5 o 

J -OUSBa^^ifc 2 ~ 4 <H©7 i^;UT;U^ J <i jU (7 * —JUT-te^jV^ 7 
R 3 , R 4 icfctf 5T;l/*;UT ^ y x yU^yugp icj^S^^ l ~ 6 ficDfiM 

tti/iii^ttttttCT^^fts?^*^? ^ y t^^t. jt *tvr i y, 

if^7i/s ynf^7;;, -f V ?r p M JUT I J . yf;i/7 i ; , •< V^f 
^7; A ^2&yf^7;;, i3^yf ;l/7 i A ^>f;U7; / , 
JUT I J^^t^-^o 

R 3 . R 4 %>T *s JUT = y id, T WUt LTj£t3l& 2 ~ 6 m<»T JUil 

y-r;u. ^ fctir^^ y 2 ~ 4 iico7 i^^ryi/^ y 

jvt % J , '<u-v jut $ ; . t*^<o-r ;i/r ^ y . ^>v-r ;ut ^ y . 

-;l/7-bf^7;A 7x-;l/yDt'«7;A 7 ij ;P7 ; / f 

r 3 , r 4 iz&ifZTJis^jisn-ti*. TJu*j\s%nz.m%%i.i~Gm<DmMiK 
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R 3 , R 4 tctJtHT^^yl/t+yii^ ^©Tyi/^yugpfc^^i^ 1 ~ 4 jg 

;Ux.^,i^*. 2 -y ^-ju^t***^ 3 - 7x-;^Df;Vft, 4-7^ 
- /I/ ^ ;u ^ * ^ £ ^ to 

R 3 . R 4 IZteUZTJU^^istum^jistte^ T/l/a^->^<cj^^tJ( l ~ 6 

R 3 , R 4 ICfcl^T;^;^^^^^;^!^ J^^^l ~4<®CDT^^yl/-e 
R 5 CfcU^T^ + ^ittR, R' lz&VZTJl'=i*istm&'C$>Z> 0 
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■to 

R 5 t:|>tf 5 7 5 + •> ^ ^^-^t + •> t li, ^©T^+^apicK* 

R 6 tw&tt&T^l/^l/teR. R' iC^(j-«ST;U^yU<hlHl^T'*ao £fc> R 8 s 
R 9 iCfctf-ST/l'+A'tiR, R' Kfctf 3 T;U*;l/<h m%~Z& «9 „ R 8 . R 9 IC 
fc«7-577;l/+;KlR, R' ic&U-ST 5;U*-;l'<h|n]^-C ! &£o 

r 7 i;fciU7;i/+/KiR, R' jc&tj £ y ;u4wi/<h|H)^T£ <9 . R 7 t-fctt 

yu-2--OK ny-^-2-^;K yu- 2 - * ;K >r^^VU>- 

2- -OK 3, 4, 5, 6-fh5tFDt l J^>-2-'f;K 3, 4. 5. 6- 
fb7tKDfiJ;^>-2-'f^ 1, 3 »/U >- 2 --f 1, 3- 

f7 , / I J V- 2 --0!/*fctt^aY T;l/*;K 7^3 + '^ ^o7;i/+/W 
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R'\ R"{c*>(t§ t Ko4-v/ryu^yu<b(i. 1 ~ 6 ^cDfiMttt/cli 

Ka*->y^K 2-tFD + ^xf;K l-tFo + ^xf^ 3-fcKo* 
•>^otVK 4-hFn + ^f^Wt»ns. R'\ R"lc;fctf £t;u* 
;W*R, R' fc^tf ST->MrA><!:|g||-e*»K R'\ R"|;tjl^^n7 
T/P^+S/^^iK-^ttR. R 1 J-fc^T^L^^OchlSI^T?*,^, R'\ R" 
l:fc(U77;l/+;KiR, R l iCfctf £T^/U*yl/<!;|5|^-?&£ 0 R ,0 <hR";&< 
^LtffMt^/^n7;i/+;HR, R 1 fc*>tf -5 >< ? n T;u*;u<h|5ligTr£> 

So 

Li:fci^7;i/+;mR, R' i:iJtH7^+^ili-eife5o 
;K l~7;;xf;K 3-7^7pf^ 4-7i;^f;K 5-TS>"* 

Ttyi/:ttyIi$ti/:7;;7;l/+^*- 3 T, >f;P7i^f;k y 
^/l/T 3L=f-)V7 \ y y. rfr, -Sjl^jIsT i;^ *f-)V^ -fu f;UT ^ 

;K 2--;yf-;V7;yxf;K 2-yxfyl/7;;xf;l/f^t 0 

>K 2 -*;|//<t<;|/xf;K 1 - *A"<«4- A/JiT-sK 3 - /l/^ ^-f n 
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;K 2 -7 ^;l/-r $ Kif;K 1-7^;K$ Fxf^ 3-7^/1/^ i hVn 
tVK 4-7^;K; K^;W 5 - 7 ^ ;l^r $ 6 - 7 « K 

BtC&tf ST^/l^MiR, R l iz&lf ST"? Jl>*rJU£m&-?<!r>2>o 
B(C:fctt£T5A'*/l/;*-*->teR 3 , r« jc&tf £ t 5 yu*;!/**: •> «h mm-Z? 

Mitt®7/i/*;n:^t^2 ~ 6 ^@cDTyi/77 y -f ywSBS-^-T £ 7;i/*7 y -f 

y^;K T-tr^A'^^-i'if^K 7o t°>j-^.yu^-^'>jn^yu v yf- »J frit* 
BlCjfcU-£7;U3*>rt;U#^;U7;U*;l/<fc J^3fe£fc 1 ~ 6 4@CDii:fJi**;3; fc 

J. h + ix^yl/^:— 7n tf* •> # v7atf * i/^/U 

7£—)\,^=f-)V s 7 h^i/^y|/^jiyUJi^/i, N .< y 7 j» 4. > # ;Ujc^yl/ N ^ 
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2®7 YZ-^tuVX-fr^+jV^ m3®i7 V*isJ])\s#-J\,x-?-)\,^ ^Of-ju* 

TM^Tiot, ^^U>. i^lx> N FU^f :/neb> N rh7 

Y K&tf 57;l/^r^ > £ amm& 2-6 ^CDB:^^ /-:!i^ftiM©7 

Rb (C&tf £T7U*>a/<t:liR, R' tzfcij -5 r JU*fr £ mm~e$> So 
Rb C&tf STv/l^U^teR, R' fcfettST^yU^^ilejaTr^So 

'J ^ > ( 1 H - t'n a C 2 , 3 - b ) f'J^>, 1 H-t'oa C 3 . 2 - b) fcT 
U ^ >> 1 H — fcfp a C 3 , 4 - b ] tf U y >4») % t'7 7Pt*'J^ ( 1 H - 
fcf^Vn C3, 4-b] t*ys>>, lH-f7'/D C4. 3-b] bfU^>^) N 

^> (i H-fc-pp C2, 3-d) 1 h - tfou C3. 2 - d) e 

U ^ V 1 H — t° n n [ 3 , 4 - d ) f'J;^ % tT5 fcT 'Ji-;> 

(lH-e-^Vo C3, 4-d) f'H^>, ff/o CI. 5 -a) 

lH-h'^/D [4. 3 -d) t°U 5. . $ ^/fij > ~ 

c 1 . 2 - a ) e y $ s> ih — f i C4, 5 - d ) ey >^ N 
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fpoh'jj^y (too (l, 2 - a ] - 1 . 3, 5 - h 'J 7 ^ >x t? n n 
C 2 , 1 - f ) - 1 , 2 , 4 - h V T v> » , b*-5 V u h U T ^ > ( ^7 1 /p 
CI, 5 - a ] -1, 3, 5 - h V T i? >m , h U T V p b U S> > ( 1 H - 1 , 
2, 3-MJT'/pC4, 5 - b) If 'J S> MJ77ntf'H>J> (l, 

2, 4-F'J7'/n CI. 5 -a] b'J-yy. 1, 2, 4-hUTVn C4. 
3 - a ] fc? U 5 S> > % 1 H - 1 , 2 , 3 — h y 7 V p ( 4 . 5 - d ) fcf U ^ i> > 
30 x *>W U +^V'J +y 'J > % f'J Kf'J (f'J K C2, 3 - 

c] b'u^^>f) s try Kt7^> (try k (2. 3-b] tr^y>«so s e 
y Kf y = y > (try k C2, 3-d] tvi-^, by k C3. 2 - d] by 
= N try ^ Kfy =• ^ (try ~ k C4, 5-d] try s by ^ 

K C 5 , 4 - d 3 fJii^ N f5-^k*'J;y> ( b°5 y y c 2 . 3 - d 3 

ey * v>m) . *-7*y a> a, s-^-^^y y>^) „ -r h^vu try $ 

5>> (x h7 7a CI. 5 - a] f y $ i^>f) „ by y> (f x.y C2, 

3-b] b y y >io s fx; b y * y > (fx; c 2 , 3 - d ] eu;y >m > 

fT'/ntfijyXfT'/n [4. 5-b] fj^v, fT'/o C5, 4-b] b 

y y>^) . f7«/ut''j * y> (fryo C4. 5 -d) by i y> s f 7V 

o C5. 4-d] f'J;-;>f) N W/Df'J^> (t + t7n (4, 5- 
b] by y > N t+t7n (5, 4-b] , t+t7nf'J i y> 

(t+tVn (4, 5-d) tf'J5i?>, ***7p (5, 4-d) f'J 

30 „ 7utyy> (7b c 2 , 3 - b 3 b y y > N 7 p c 3 . 2 - b ] b y y 

„ 7nk''J;-^(7n C 2 , 3-d] b »J i= ^ 7d [3. 2 - d ] 
t'Hv?v|) N 2 . 3 - y b K p b p o b y it y i 2 . 3 - S J b K p - 1 H - 
ban C2, 3-b] f'Ji?>, 2. 3 - ¥ b Kp - 1 H - b'p p C3. 2-b] 
b y y , 2 , 3 — y b Knfont'iJ $ > ( 2 , 3-^kFa-lH- 

bna ( 2 , 3-d] f'J >i?>, 2. 3-^tKD-lH-fDD C3, 2 - 
d ] b 'J = y % 5 . 6 , 7 . 8-f hft K p fcf y K C 2 , 3— d •] b* y 

5. 6. 7, 8-fh7tKo-l, B-t7f>;y>, 5. 6, 7. 
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S>k Ko-2-t+V tTnnfcfU^> x 2 . 3-*kKu-2. 3-^7f 
Doe'J^>, 7. 8-v?k Ko-7-**v-l, 8-*7*U5>:/ % 5. 6. 
7, 8-rh7t KP-7-t+V-l, B-t7f'jy>*fetin5 0 

R' 3 . R'\ R'\ R ,6 {c*s^^^^^i~ 6 ^i£ Da |g4 jL<(i ^ n ^ w ^- 

R'\ R l5 i;*«U7'J-;l/i(±, 7i_;K t7f/m**t, 

R", R' 5 K:fctfa75A<*;U<!;teR, R' lZjsQZT?Jl>*J\,£mm-e&Z>o 
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^2^y^yK S&3&7^;K 'O^/K 'x^r^K 'xT'f-yK J- 

y y n^^-^-o , 

ofU>, rh7>f 'verify ^ L/ >^^tf-To 

A 1 k tcfetf Sj^3t£(2 ~ 6 iOT;l/+ U><Z>g#|gT 5 &&j^3fc& 1 — 6 fl§<D 

T;l/*;K j^3fc$U ~ 1 0 ffi©T>rt/*;l/<b{iR , '©&CD£l^-e&So 

A 1 k{C*>{^-5,j^#3gi[2~6<g|CDT^^rU>6r>g^ST?*)€>TU-yK 75^ 

4- ;U £ ( i R ' 4 © 43 O t m & X' £> S o 

( i ) 4 - c 2 - tr y ^/i/^/u/<^--r yi/) t?^ y ^ > 
y v 

(3) 1 -'OW yp- 4 - ( 4 - fc° y ^yl/^yu^s'^-i'yl/) e^y^v 

(4) i -^n tryi/- 4 - ( 4 - hf y sj/i/a/w*** /i/) e^y^y 

(5) C 3 - ( 2 - ( 2 -fx-;py 7 1 ; + -» -Z-fcKo + ^o 

if - 4 - ( 4 - 1* y ;w<* -r ;u) t° ^ y y > - 

(6) 4 - (4-fy v?/u^7 yu/<*-f ao y > 
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(7) i -sols*- 4 - (4 -try ^jvijjw<^e^f jv) - i, 2, 5, 6-^- 

(8) 3- ( 4 - k" >; f JjVi3JW<^^ ;U) e^y>>> 

(9) 1 - K > ;i/ - 3 - (4 - t° y ^;U^;l/y<€-><^) tf^'J^y 

(10) 1 - (2 - (4 - ^^t+->7x;+-» J^U) - 4 - (N- 
(2-fijy;l/) - N-^>"^yl/^yU/<^^^) e y > 

(11) 1 - ~ 4 - ( 4 - tr y ; j)\zts ji"<*r 710 y y > 

(12) 4- ( 3 - try *;w<*-f;i/) e^y^> 

(13) 1 vyo 4 - (4 -ey ! Jju^jw<^r^;u) txy-;> 

(14) 1 - M =f-)\s- 4 - ( 4 - t* y i^l/*;;!//*^ yu) t'^y^> 

(15) 1 -^4- ->yl/- 4 - ( 4 - h° >J t J)X/ij/W<^e^ ;U) fc?^y>?> 

(16) 1 /U- 4 - (4 - try i?yl//7 7l//<*-f 710 hX'j«?> 

(17) 1- ( 2 -7 i-;l/i^;U) - 4- ( 4 - hf U S>7l,a7W<*-f 710 

y 

(18) 1 - ( 2 - ( 4 h + ^i^) Ji^/l/) - 4 - ( 4 - t*y : J)\yh 

ji"<*s( ju) y ; jy 

(19) 1- (2 - (4-> h + i— ;l/) .x.^710 - 4 - ( 2 - f y y 

Jl"<*r^( 7U) y V s > 

(20) 1- (2 - (4-?DD7 jl^IO - 4 - ( 4 - h° ') I^U*; vU 

^<*-f 710 y ^ > 

(21) 1 4 - (2 - fc-y ^*7,W<^;U) h°^y^> 

(22) 1- [2 - (4 - (5-***-3-*-*V-2, 3, 4. 5-fh7 
tKntfiJ^v?>-6->f;l.) 7x-^) i*-7t0 - 4- ( 2 - f y iSjb*jW< 

^e-rvu) e^y i>> 

(2 3) 1- (4- (4, 5-v?bFo-2-7'J;l/) 7x.=.7l0 - 4- (4- 

(2 4) 1 - (2 |>D7x^l/) - 4 - (4 - try S>7l^7l"<*-f7lO t*-< 
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(2 5) 1- (2 -T 5 J 7 jl-JU) - 4 - (4 - b* U S?4/*yU/<*-f yU) fcf^ 

(2 6) i --^zi^y -r 4 - (4 - try yyp*A//<*-f tr^yy> 
(2 7) i v^n^y >r 4 - (4 - try y/u*yu/<*-f yi/) tr^yy> 

(28) 1 - ( 3 , 4 , h + - 4- 

7>'<*>fA0 t^uy> 
(2 9) 1 -7*f-/U- 4 - (4 - fcT »J y/U*yW<*>f /I/) tf^'Ji?> 
(3 0) 1 - (3 - (4 -TyU^-cr^yy-fyl/) fcVIO - 4 - ( 4 - tT y 

JVi])V/<=e^( ytO U ^ > 

(31) 1 - ( 3 - ( 4 - 7 JV* p ^ > >/j )[,) -f u t -;U) - 4 - ( 2 - tT «J 5? 
yl/*;W<*^* 710 ^>Ji?y 

(32) 1 - ( 1 - (4 — t Ka + ->0 , /'f /l/) ji^yl/) - 4 - (2-f'Ji? 
yl/rt ji"<* -f ;l/) y y y 

(3 3) 1 - ( 1 - (4 -^>y;l/^ + ->'<>7'f ^1/) ^^;U) - 4 - (2 - tT 

y : j fr-h /w^-r ;io y y > 

(3 4) 1- (2 - (4-hKn + i/7xy+'» i^;lO - 4 - (2-f'J-^ 

(35) 1 - ( 4 - ( 4 -7/U*a 7 — - 4 - t Fn + y^f;!/) - 4 - 

(4-fjy /v* yi//<*-r ;t/) y y > 

(36) 1 - (1 2 - (4-t Kp + ->7 i — ;b) - 2 - t Kp^-> 

j-f-yio -4 - (2 -i* y y/u*;w<*-f 710 tf*y^> 

(3 7) 1 ~ yl/- 4 - (2 - try ^;l/*7 7W<-fc>f AO fc°^'j^> 

(38) 1- (2-t|«*D + ->-3-7xy* i/:/o fc';lO - 4 - ( 4 - t° »J ^ 
-Y AO hT^ y > 

(3 9) 1 - ( 2 - t Kp + ->- 3 -7 * J *c : s7°u fcTAO - 4 - 03 — fc* y "J 
A> tt j\" <^e -f AO tf ^'jyy 
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(4 0) 1- (2-tKP + ->-3-7iy+->yn fc'yU) - 4 - ( 2 - bf U y 
JVij Jl>/<^yf yu) U v> > 

(4 1) 1 - (2 -7!^!^) - 4- CN- (2-fcTU S>AO -N- (2 

- (N, N- f-yUT i y ) jc^;1/) #yW\'^ yu) f^U^> 

(4 2) 1 -<<> : J )\s**=s-h 4 _ (2 - try y/l/*;U/<*-f b" 

(4 3) i - (3 - ^po^x^/p) a/w<*-f 4 _ (4 - try s»i/*A"< 
**oiO t^y 

(4 4) 1- CN — (2-tfU — N — (2- (N, N-^W;y) 

ji^yu) ^yu/N'^-r yio tr^ys?> 

(4 5) i -y. ^yi,- 4 - (4 - try itjujjji,s<*>r yio - i , 2 . 5. 6-^ 
h7tKo try 

(4 6) 1 --n^y jv- 3 - (4 - f'J S^*^/*** /V) tf^ U 5> > 
(4 7) 1 - [2- (4 - "7 yP:*- n /<> W yU) jc^yi/) - 4 - 

*yi//<^>fyu) tr^y>>> 

(48) 1- (6-?DD-2-y ^yp^f iyv {I, 2 — a 3 h* y > — 3 — 

jj jv - 4- (4 - try j>yi/j&./u/<*-r ao tr^y^v 

(49) 1 - (4 h n^s^u) - 4 - (4 - try ^yl>#yl/^^ ylO fcf ^ 

y 

(5 0) l-^\^^;b-4- ( 4 - tT y £?yl/#yW<*-f yU) y v 

(5 1) 1 -s<>i?;U**i/t>Jl>7H—j\,- 4 _ ( 2 - ^ n □ - 4 - tT >J i? )l>ii ;V 

'<*-rnO tr^y 

(5 2) 4- (2 - ^ nn- 4 - try ^yU^yU/<^E--ryl/) tT^'J>?> 

(5 3) 1 - (2 - * n P-^fy -f ylO - 4 - ( 4 - f U 5>yU*yl//<*-f yu) 
h*^ y «^ > 

(54) 3 - (2-^oo-4 - try jUy<^e -f yU) e ^ y > 

(55) 1- (4 - ^yl/f i K^^;U) - 4 - (4 -tr>J S'A'ftSl/'^'fA/) 
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tf^ 

(5 6) 1- (3, 5 -^^3«iyf-7l/- 4 - t Kn^i/i/>^-^--r;l/) - 4- 
( 4 - tf U ^ A/*7 ;l/"<*>f ;l/) fcf^ y i> > 

(5 7) 1 ^-/l/- 4 - ( 4 - tf y i?>|/*j|//<*-f yU) tf ^ y 

(5 8) 1 •^;l/;*-* >*7;l'*' — 4 - ( 5 h a - 2 - tf y ;l/ 
/<^e^/u) tf^y >>> 
(5 9) 4- ( 5 -— h o - 2 - fcf U i^Uftyl"^^ AO tX'J^> 
(6 0) >X- 4 .-■'<> if )\s**ri/j] I Kj* ^/U- 1 - ( 4 - tf U 

(6 1) h5>x-4-7;;y 1 - ( 4 - tr y v )\,t> fr^^-i ;io 

(62) h -5 4 -*^A7 5. K> 1 - ( 4 - tf U >*;U;*7;W<e>f /I/) 

-> ^ a 's^-U" > 

(6 3) h-5>X-4-iM f-^UT 1 - ( 4 - t* U i?Jl<Jj )W<*&4 

;lO •> ? n/\ + -9- > 

(6 4) N-<>'> > y-r>'-h-7>X- ( 4 - f 'J V s -f /lO v ^ n^. 

(6 5) !>7>X-4-'<>-;;l/7;;y^-l- ( 4 - tf 'J i? )V^<=t -f 
AO >^ a^\4r-y*> 

(66) h -5 >X- 4 - V^o fc'A/T i / ^ 1 - ( 4 - f 'J : J )\si))\"< 

(6 7) h7>X-4--3f;^;|/7;^f;l/-l- ( 4 - fcf •) V fri] )l"< 

(6 8) h 7 - 4 - P^y/l'T ; y ^ f /I'- 1 - ( 4 - tf «J *J A/ -ft )V 
/<**AO i/ 9 v^*-* > 

(6 9) h5yx-4-0-;^+^*;i/m; K-i- ( 4 - tf y A/# 
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(7 0) t>7>X-4-7;;-l - (4 -UV *JJMjfr'<*4JU) >*n^* 

(71) h 7 >X- 4 - ( 1 — T ^ ;xf;t/) - i - ( 4 - t° U i^l/rt^l//**^ 
;U) ->?o'\*1f-> 

(7 2) F7>X-4-7;yyf;l/-yX-2-yf-;l/- 1 - ( 4 - f U 'J )\< 

ij)i"<*:s( ju) o^s > 

(7 3) ( + ) -h^>x-4- ( 1 : J )Vjr*i/t) fr-tflr-t.l K^o t?>00 

- 1 - o^+-9->^;p+:>^ 

(7 4) ( + ) - h5>X-4 - (1 i? i K^ntfyW) 

-1- ( 4 — t* •) : J )\/f) )\z/<^ JV) i/?zi^Jf-y-> 

(7 5) (-) - >X- 4 - ( 1 v'^^-^i/^yu^^-y- J K^o b°;l/) 

-1- ( 4 - b° U SJA^l/^t^fyU) ->^n^s^-9-> 

(76) ( + ) - >X- 4 - (1-7;; fc*;U) - 1 - ( 4 - t? •) v> )V 

(77) (-) - h7>X- 4 - (1-7;;7"D fcVl/) - 1 - ( 4 - fc* U 5>/U 

(78) (-) - h 5 >X- 4 - ( l ^yb^v-^vu^lf- ^ K^^;l/) 

-1- ( 4 - tf »j y/u*yu/<*-r juy •> ^ o ^4--^ > 

(79) ( + ) - h 5 >X- 4 - ( l ^;l/^^ >^77l/7K + -b- i KifVU) 
-1- (4 - tf y VAsiifr't^j AS) is 2 u is 

(8 0) ( + ) - h^>x-4 - CI - T i J ^^J\y) - 1 - (4 - t'U VJVi] 

(81) (-) - >X- 4 - (1-TS yxf^) - 1 - (4 - tf i?^^ 

(82) >X- 4 - ( 4 - i? o D'Oy-f yi/) T I J * fJU- 1- ( 4 - t" 
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(8 3) yx- 4-7i; /• f-7l/- 1 - ( 2 - fcf U i?7l/*7 7W<* -r 7l/) >7 

(84) h -5 VX- 4 — : J i/tj 7l/***-y- ^ ^7l/- 1 - ( 2 - b* U 

(85) h -5 4 - /• f/H ^ y y ^7l/- 1 - ( 4 — b° 'J A" <-*-f 710 
a s\ 

(86) h5>X-4 - (N-O >>7l/- N-^ 5 7 ) /^7l/- 1 - (4 
(8 7) h7>x-4-7;;>f;l/-l - ( 3 - tf y >»7t/*7 ;U/<*-f 710 •> 7 

(88) h 3 >7>- 4 — T 1 - ( ( 3 - b Kn^->- 2 - b* U i^7l/) 
j&A"<*-f 710 •> 7 D/s^if > 

(89) h y X - 4 y ;l/ ^ ^7U- 1 - ( 3 - b° »J 
i?jUJj;Us<fr 710 ^^n^+-9-> 

(90) h -5 >x- 4 ^7l//J-*>#7l/;tf*lt- i hV ^;U- 1 - C ( 3 

(91) b 4 -"7 i *-7U- l - ( 4 - b° U ^7U*>l//<*>f 71/ ) 
•> 7 n /\+-y- > 

(9 2) h5^X-4 -^.>^;l/^-^<>^;l/^^-y- ^ hV^7l/- 1 - (3->f 

7i/- 4 - try y>i/aji//<*-f 71/) v7 a^^-9-> 

(93) h "5 4-7;;^ ^71/- 1 - ( 3 - /• ^71/- 4 - b* U <Jj\/*iJ\"< 

^ 710 □ 'x^lf > 

(9 4) 4- ( h "5 >X- 4 — ^71/5*"^ •> ^7 71/ ^ + -9- = K/- f-fris? a^4- 
->7l/*7 7t/rf?— 71/) T^y-2, 6-^^f;l/fU v^y-N-t+yK 

(9 5) 4 - (h5>X-4-T^yy ^7l/>/7 a^4->7U^7l/7f:^7l/) 7 ; y 
-2, 6 - i?J f-71/ey i?>-N-^-^-> K 

(9 6) J* -5 4 -T 5. J * *-A/- 1 - (2 - y ^71/- 4 - fj ^7l/^7 7l//< 
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*-f yV) -> ^ u ^\ 4- If > 

(97) h7>7-4 - (1 -^>i?yl/;f*->*;yl/***-tf- ~ Kx^/b) - 1 - 

(9 8) h7>X-4 - ( 1 - 7 ; y 1 - 1 - ,< ^yUi^-yi,) - i - ( 4 _ t - ,j ^ 

(9 9) h-5>X-4-(2-T^ yxf;|/) - 1 - ( 4 - t° »J i>yt/*7 7W<*-f 
yl/) i^p/x^-tf-y 

(100) h^>X-4 - (2-7;7-l ^yl/i^yl/) - 1 - ( 4 - tf >j 
•;>yU?7yl'>'<^e-l' yl>) y $ o ^\ + -tf- > 

(10 1) 4 - (1-7; y^nfVt/) - 1 - (4-f'J S?y|/*sw< 

t^OU) i/ ^ o > 

(102) h7>X-4-7i />f;l/- >X- 1 -^f^- l - ( 4 -fcf 

(103) h 5 >X- 4 -<>y;l/7 i ; ^ f ;U- ->X- 2 - ^ ^yl/- 1 - (4 

(10 4) h 5 4 - ( 1 -«.> ; s)\,it*r:yh)\,K*-^ X K— 1 ^yl/jn. 

5^1/) -1- ( 4 - tf U ^yl/rtyl/^-t-f yl,) v^p^^-tf-y 

(105) h -5 >X- 4 -^>^yl/^#-i>^yu^^-b- 5 K> 1 - (N- ^ 
4 - t: >J £>A'#A/'<«<'f yu) ■> ^ n^\ + -9- > 

(106) h5>7-4 - pi-y f-y|/jx.f-yl/) - i - (4 _ 

if to ft to) ? p^^-tf- > 

(107) l>7>7-N- (6-7;;-4-h , iJ; -^yU) - 4 - T S J * * )V 

(108) h7>X-N- (lH-b'DD [2. 3-b) IfU - 4 --f /10 
- 4 -r i y ^ ^yu > ? p'v+iJ-^rtyi' ^ K 

(10 9) ( + ) - F5>X-N- (lH-IfDD (2, 3-b)eu^>- 4 
-<iJV) - 4- (l-7;y ai^-yl/) •> ? p /\ + # y|, ^ p 
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(110) h7>7-N- (lH-foo C2, 3 -b) bf'J V> - 4 --f AO 
-4 - (1 -7;;-l ^A-o^AO •> ? o^s^-y- A/zK^-9- ^ K 

(111) h^>X-N-(lH-t°^V*D [3 , 4 - b) fcTU 4 --f AO 

- 4 -T ^ J J *JUi/9 a^-^^ij * K 

(112) ( + ) - h?^X-N- (lH-k^'/D (3, 4 -b) fU^>- 
4-^fAO - 4- (l-T^y^^-AO -x^ n/\+-9->77A/;t?4--tt- $ K 

(113) h ^ >X-N- ( 1 H- hT5 >/d [3, 4 -b) £'J v?>-4-^AO 
-4 - ( 1 - 7 ; y - 1 - ^ ^l/jcf-yU) > ? n /s 4- If > 77 JV # It ~ K 

(114) ( + ) - h-5 >X-N- (2-7i;-4-b'U vAO - 4 - ( 1 - 
7;7xf/P) ? a^-tf- > ft A"K * K 

(115) 1>7>X-N- (lH-t^'/a C3, 4 - d) fcf'J i 4 -4 
AO — b — T i. J / =f-)V ; y f n 's + lf- > 77 * K 

(116) ( + ) - h^>X-N- (lH-k^'/u C3, 4 -d) tijiv^y 

- 4 - < AO - 4- (1-7U ^^vlO <> ? a^\^-9->^;l/,-K^-^ = K 

(117) H>X-N- (lH-t*7'/n C 3 , 4 - d ) t' y * V s- 4 - -f 
AO - 4- ( 1 -T S y - 1 ^A-i^AO ^ a^4^i7->77;U^'4--^ $ K 

(1 18) h7>X-N- (4-hfU 5 — - 4-7;;^ 9 cr^4- 

If- > 77 A/*:*-* i K 
(119) b ^ > X - N - ( 3 - T S y — 4 - tf U S? AO - 4-7iy^f^y 

(12 0) h7^7-N- (7H-^^'7 [4, 5-d) h'U = -^>-6->r 
AO - 4 -T S J / f-Ati/ 9 >77A/***-9- ' K 

(121) h-7>X-N-(3H-l. 2, 3 — h y T V p C 4 , 5-d] f'J 
S - 7 --f AO - 4- 7;;y *-A*->£ >77 A'^-C^rif S K 

(12 2) h7>X-N- ( 1 ;>S?A'- lH-b^'/n [ 3 , 4 - b) f'J 

y>-4--fAO -4-7;y>f;U^^a'\+ty^;l/^ + t^ K" 
(12 3) h7VX-N- ( 1 H- 5 - t*7 7'J AO -4-7;^f;^?D 
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(12 4) >X-N- ( 1 H- e?7D C3, 4 - b) f'Jv?>-4 - -f ;i/) 

(125) h^>x-N- -4-7>;^fji/->?D^ 

(126) h-5>X-N-(7H-fno [2, 3-d) f H ^ 4 - ^/l/) 
- 4 -T i y p< tWI/$/ ^ n^s^-y- « p 

(12 7) h =, > X - N - ( 2 - 7 5 / - 4 - £ U S> A/) - 4 - 7.= ^ f ;!/•> 
(12 8) h5 >X-N- (fxy C2. 3-d) f >J ? 5> > - 4 - -f ;U) - 4 

-7 ; ; ^ f ;^?a^t>^^t ; k 

(12 9) h7>X-N- (5 - 1 , 2, 4 - h 'J7'/p C 1 . 5 - a) 

try * 7 ->f ;t/) - 4-7;;^ n^*-fr>rt;l/#*lJ- i K 

(13 0) h-5>X-N-(3-^Ty-5-pf^;i/f^'/o(l, 5-a) h' 
'J 5^>-7-^;l/) - 4 -T i y / =f-JU> 9 J] I K 

(13 1) h7>X-N- (lH-h^'/n (3, 4 - b) b*U >- 4 --OU) 
-4 - ( 1 - 7 ; y - 1 - ^ ^-^Uji^yi/) > ^ □ ^ If > */ yl/ 4=- "9" ? K 

(13 2) h ^ >X-N- ( 2 - (l-tfaUi>i^) - 4 - b° 'J ^ ;U) - 4 - 

(13 3) h5>X-N- (2, 6 - -^7 ; y - 4 - h' 'J i y )\>~) — 4 — T i / 

y -^u ^ o 'x^-y- > # yu^+if i K 

(134) ( + ) - h7>X-N- (7-y^7l/-l, 8-t7f >J^>-4- 
-OU) - 4- (1-7;; O'v^r-tf-^A/x-t^if- ? K 

(13 5) h7>X-N- (l-^^y^t+i/^fyl/^DD [2, 3-b)fc° 
U^>-4--r;U) -4-7? y^f^i/^D^+t^^;!/^^' Y 

(136) ( + ) - h5>^-N- (1 -y^l/hfon C2, 3 -b) f 'J ^ > 
-4-^>>L>) - 4- ( 1 -7 5 /J^yP) •> ^ p^^-y- >*7;U,-j-:*ir $ K 
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(13 7) b3 yx-N 



s<> if JU — N - ( 2 -Ov^yl/T i;-4-f'J i?;U) 



(13 8) h -5 > X - N - ( 2 - T ^ K - 4 - f U - 4 - T ^ J * JU •> 

(139) h^>X-N-(2, 3-ykKo-lH-too C2, 3 - b ) f 
4 --Ol/) - 4 -T * J * =f-)V ; s9 v <\ ft jU ^ K 

(140) h-5>X-N-(2. 3-^tKn-lH-faoC2, 3 - b ) f 
U S> >- 4 --OU) - 4 - ( 1 - 7 ; y - 1 - ^ ^yujc^-yu) > ? q's*'* 

(14 1-1) h-5 >X-N- (2 -#;U;tf*£/-4-t*y ; JJV) - 4 — T 

(1 4 1-2) (R) - ( + ) - h-5>x-N- (3-yat-lH-fan 
C2, 3-b) e'jy>-4--f;V) - 4- (l-7iyxf;l/) v^D^^-y- 

(142) h7>^-N- (lH-b'nn C 2 , 3 - b ) b* V ^ > - 4 - >f ;U) 

(14 3) h5>X-N- (!H-k'7'/D (3, 4 - b ) feT y S> > - 4 - >OlO 

- 4 -?T—i? J / f-JVi/tr a * -tf- > # ;U * ^ +f- ~ K 

(144) h-5>x-N- (4-ey^vu) - a - - : s j / =f- )i c s ? u 

(14 5) h-7>X-N-(l-y^;l/h°an(2, 3— b) h'U y > - 4 — i 
AO - 4- (^T-^y^^;U) '>^a^^-y->^;U4-^-y-^ K 
(14 6) ^^X-N- (lH-fno (2, 3 - b ) b Q 'J > - 4 - A) 

- 4 - (2 --f i > - 2 --OI/) a'N + 1i->^>/l/^*4--9- 
^ K 

(14 7) b5 >X-N- ( 1 -^>^;l/t + '>^;l/fnn (2, 3 - b) f 
U 5>>- 4 -*TA0 - 4 — ?T —\J J / =f-)\/i/9 a^\^^y^^4-:^-<f i F 
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(14 8) h^>X-N-(2-Tiy-4-b°U ^;U) - 4 - V J * * 

(149) h7>7-N- (1 -^>i^U**->y ^,u- 1 H-fcfoo C2, 3 
-b) fc: V 4 --OU) - 4- (2 «^/>J >- 2 -f ;U) 7;;^ 

(150) h^^X-N- (lH-h'DD (2, 3 - b ) f U S> >- 4 - >OlO 
-4- (3 -"O^l^T^y y ^,U) a^*V>*JU#*-*i K 

(15 1) h7>X-N- (lH-^DD (2, 3 - b ] t , 'jy>-4->{;I/) 
-4- O-?^^!/^-^^^;!/) is? a^-^ytlJUm^r^ i K 

(152) >7>X-N-(lH-b-DP(2, 3-b) tf'J - 4 --f 
-4- (3-yne;l/r7-^;^^) u^*-* > 77 K 

(153) h7^X-N- (lH-foo (2, 3 - b] t"'J^>-4-^^) 
-4- (3-t^f;i/r7-^yy^) x^u^^-y-v^^^^-y-^ K 

(154) h7>7-N- (1 -OW+y^f^fDD C2, 3 -b) fc° 
'jy>-4-Y*) - 4- (2 -'OS**- 3 -^^yl/^*T-^y y *>V) 

(15 5) h5>X-N- (lH-fPD [2, 3 - b ) tr V 'J > - 4 - -f ^) 
-4- (^;^ < /-;i/-2-^7l/) 7; J * * : s ? u > f] JV^^V * K 

(15 6) h5>X-N-(lH-t'nn(2. 3 - b) f U ^ > - 4 - /U) 
-4 - (f- T V-;i/-2 --fyu) t$ y y^;i/->?o^*lf >77;i/*'*-y-i K 

(15 7) (R) — ( + ) — N— (4 — t'Ui? J]/") — 4 — (1-7; y jc^,U) 

(1 5 8) N— (4 — t°u sjao - 4- (l -7$ y- 1 -y^iTWio ^> 
X7; K 

(159)N-(4-tfU 2**/) - 4-7;;^ 2 - ^> ^1/^4- 

X7 ^ K . 

(1 6 0) N- (4-tf>J^) - 4-7;y>^-2-xh + ^>X7; 
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K 

(16 1) (R) - (-) — N — (4 - t*'J >>4/) - 4 - (1 -75 ; ^^w) 

- 3 hP^yXT 5 K 

(16 2) (R) - (-) -N- (4 - try >W - 3-7i;-4 - (1-T 
~ ; oif-;i/) /^X7 5 K 

(16 3) (R) - ( + ) -N- (4 - try i^U) - 4 - (1-7; ; jj^;U) 

- 3 - * a n^yXT 5 K 

(16 4) n - ( 4 - tr y y ^) - 3-75;^ >X7? k : 

(165) (R) - ( + ) -N- (1 H-fpa C2, 3 -b) f y 4 - 

-OlO - 4- (1-75; -x.^;i/) ^>X7 5 K 

(16 6) (R) - ( + ) -N- (lH-f57a C3, 4 -b) f'J i?>-4 
->f/l/) - 4- (1 -7 5;xf;b) /^X7; K 

(167) N- (IH-h'^'/D (3. 4-b) h* y > - 4 - f ;U) - 4 - r 

7^. >>; ; i-jvoxt 5 K 

(i 6 8) n — (4 - tr y s>ao - 4 -/7-y; ; f;K>X7 5 k 

(16 9) (R) - (+) — n — ( 4 - e y v>;U) - 4 - (1-75; 3L=f-)V) 
-3-7^taOX75 K 

(170) n- ( 4 - 1* y y/io - 4-75;; y X7 5 K 

(1 7 1 ) N- (4 - try ^;l/) - 4 -7 5 ; ; f-;U- 2 - t Kn + -/<yX7 
5 K 

(172) N— (4 — t:*y *JJV) - 4- (2-75; Ji^^U) ^>X7 5 K 
(17 3)N— (4— try i^;l/) -4-75;; TJV- 3 -j=- ha^^X7 5 K 
( 1 7 4 ) N- ( 4 - tT 'J 5>/l/) - 3- 75;-4-75;; f;K>X7 5 K 
(17 5) (S) — ( — ) — N— (4— try ^;u) - 4 - (1-75 ; if^i/) 
OX7 5 K 

(17 6) (S) - (-) -N- (4 - try 5>A0 - 2 - ( 1 -757xf^) 
^>X75 K 
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(17 7) (R) — ( + ) — N— (4 — try S>AO - 4 - (1 - t$ y;n^,io 

- 2 - ? nnOXT $ K 

(178) (R) - ( + ) -N- (lH-tDD (2, 3-b)tfUy>-4- 
-f /U) - 4- (1- (3 -^n tVl/^T-^y) JC^-;U) /<>X7i K 

(17 9) (R) — ( — ) — N— (1H— fcfuo [2, 3 -b) ey 4 - 

-010 - 4- C l — T 5 y i^;U) - 3 - T ^ hX>X7 $ K 

(18 0) (R) — ( + ) — N— (4 — fcf'J VJU) - 4 - ( 1 -7;;xf^) 

- 2 - -=. h nOXT ; K 

(18 1) (R) - (-) — N — (4-fy^yU) - 4 - (i-7;;x^) 

(18 2) (R) - ( + ) -N- (3-3- K- 1 H-bfnn C2, 3 -b) f 
»J 4 - 4- ( 1 - 7 ; y i^-yU) s<>XT i F 

(18 3) (R) - ( + ) — N — (3 — 3 — K — 1 H - bf n d C2, 3 -b) \£ 

y ^ >- 4 — r ;u) - 4 - (l - 7 i y jl^-ju} - 3 - t y >xt ~ k 

(18 4) (R) — ( — ) — N— ( 4 — t* 'J v^U) - 4 - ( 1 - 7^x^) 

- 3 - t Kn + ->/<>X7 ; K 

(18 5) N- (lH-f7«/D [3, 4-b) ey S?>-4 --f A/) - 4 - 
T—VJ jt =f-)i,- 3 h a^OXT ; K 

(18 6) (R) -N- (lH-b"7'/n (3, 4 - b ) f y i? > - 4 - yU) 

- 4 - ( 1 -^7x^;xf;b) - 3 - ^ h o^>XT ; F 

(18 7) (R) — N— (1 H-h'5'/p [3, 4 - b ) h* V iS >- 4 - -T A,) 

- 4 - (1-7; MfW - 2 - — ho^>X7 i F 

(1 8 8) N — (lH-f7'/D C3, 4-b) try 4 --OU) -4-^ 

7xy;<>X7 ; K 

(18 9) (R) -N-(lH-tf7'/o (3, 4-b) f -j 4 -</l/) 

- 4 - (1-7;; JLj-jl,) - 3 - —h a^>X7 = F - 

(1 9 0) (R) — N— (lH-f5'/D C3, 4-b) tf y i? >- 4 - >f /p) 

4 1 



WO 98/06433 



PCT7JP97/02793 



- 4 - ( 1 -?*T— : J J ^Jl) K>X7i K 

(19 1) N- ( 1 H - £5 V n [3, 4 - b ) £ U 2> >- 4 - 4 Jl>) - 4 - 
(l-7;;-2-t Kn + v-Ji^/l/) ^>XT i K 

(1 9 2) N- ( 1 H-tf5 4 /n C3. 4 -b] £ V v> y - 4 - 4 ;!/) - 4 - T 

(193) N — (lH-t'PD C2, 3 - b ] £ 'J V - 4 - << /I/) - 4-t*^ 

(19 4) N- (lH-t'5'/D ( 3 , 4 - b ] £ 'J 5> 4 - -f )V) - 4 - £ 

(19 5) N — ( 1 H - £5 V n ( 3 , 4 - b ) £ U 5> > - 4 - ^ /U) - 1 - T 
^ J T-tr^;U- 4 - £^ 'J i? > */ ;U**-tl- 5 K 

(196) N- + *)l>- lH-h^'/D C 3 , 4 - b ] £ U > 

- 4 - -f ;p) - 4 - >J y > # K 

(197) N- (2, 3-^hFn-lH-fao (2, 3-b) f'Ji?>-4 
- 4 - £^»J 5* vrtyl/tf*-* = K 

(198) N — (IH-fDD C 2 , 3-b] £ V S> > - 4 - /I/) -1- (2 

(19 9) N- (lH-fno (2, 3-b] £ U > — 4 — { /I/) — 1 — T 5 

(200) N- (lH-fon C 2 . 3-b] 'J i> > — 4 - ^) -1- (3 
-7 ;u^a £;u) - 4 - £^u y y^/u^if- $ K 

(2 0 1) N- (lH-fc'nq (2, 3-b] £ U V > - 4 - 4 /I/) - 1 - ^ > 
y^U- 4 - £^. 'J y 5. K 

(202) N- ( 1 H - £5 »/d C 3 , 4-b] £ 'J ^ > - 4 - < AO - 1 - 
(2-7x^;i/xf;i/) - 4 - £^v y /i/*:*-* s K 

(203) N- (1 H-t7'/n C3. 4-b) £ U J> 4 - -f /I/O - 1 - 
(3 -7i~;i/7'Pb» - 4 -£^U y >?7 K 
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t'U 4 --f 710 - 4 - t°^U v^rtyt/*'*-* ;F5 0 0rag> O^yU:/ 

K3 7 Omg^ U O A 3 0 0 mg©^yf;i/*;l/A7 ^ K 1 0 m 1 *g 

8 0ti:i4 Nrlffl»»L^o R£«**7Mc&^ N ^nntfwi/A-efflHiLfco 

7 * -«CT*SKLs N — ( 1 - t e r t - :/ h * •> ij Jistf-ju- 1 H-h'nD 

[2. 3-b] f'Ji?>-4-^^) -1 Ci/^/i/- 4 - f^U i?:/*7M?* 

*5 K3 0 Omg^i/;„ 

P MR (CDC 1 3 ) : 1. 6 5 ( 9 H, s) . I. 9 1 (4H. in) . 2. 0 
4 (2H, m) , 2. 3 5 (1 H, m) , 2. 9 7 (2H, m) . 3. 5 1(2 
H ' s >- 6 - 44 C1H. d, J = 3. 9Hz), 7. 30 (5H, m) , 7. 
49 (1H, br), 7. 57 ( 1 H, d. J = 3. 9Hz), 7. 99 ( 1 H, 
d. J = 5. 4Hz). 8. 41 (1H. d, J=5. 4Hz) 

(b) N- (l-tert-7 h * >*7 7t/*'.^u- l H-fcfnn [2, 3-b] 
fc'U 4 - 1 — ^> i^yu— 4 - fcf^'J %K 3 0 0 m 

i 5 *;-jumm 1 m 1 ic^l^o coto^siiLxm^ 

tt£*SH£r^* 7 OS^StSC i tC «t *9 JSl^. 2 6 0 °C (# 
ft?) ©N- (lH-fon [2, 3-b] fc° V V > - 4 - -f JU) - 1 -^OiSjU 
- 4 -\^<ViS K 2 m&ig. 1 7XfD^I 1 2 Orag^co 

PMR (DMSO-d 6 /TMS) : 2. 0 0-2. 15 (4 H, m) , 2. 9 
2-2. 9 8 (2H, m), 3. 13-3. 1 9 ( 1 H, m) , 3. 3 6-3. 
4 3 (2 H, m) , 4. 3 2 (2 H. s) , 7. 5 5 ( 1 H, b r) , 7. 6 3 
(2H, m) , 8. 20 (1H, d, J = 6. 4Hz), 8. 31 ( 1 H, d, 
J = 6. 4 Hz) , 10. 76 (1H, br), 11. 25 (1H, br), 1 
2. 6 9 ( 1 H, b r) 



WO 98/06433 



PCT/JP97/02793 



n- (iH-f7 4 /D C3, 4-b] try 4 --OW) - 4-t'^y^> 

K2«HHft3/2**HS| N IK&2 7 7 °C (#ft¥) 
N- OH-t°5\/D [3, 4-b) t°»J 4 --f;U) - l-7U7t 

4 - tr^y y >*yu#+* s k 2 i / 2 *fni», ik^2 e 4 °c 

ft?) 

N- (1 lH-t'7'/n (3, 4 -b) fcr«J2>>- 4 

, u) _ 4 _ f^- ,j y >*,4,*-*-tj. ; K ! TKfp^j, 2 4 0 - 2 4 It 

mmi 

N- (2, 3 - i? fc Kci- l H- tTno C2. 3 - b 3 £ U y > - 4 - -f ;U) 
- 4 -f^U 5>:/*yl/«K*1f5 K 2 tttt^L 3/2 7K«l«ft. M& 2 3 5 °C 

N- (lH-fap [2, 3 - b ) kf U ^ > - 4 - -OW - 1 - 7; 
-fcf^.j S^*^*-*-*-- K 2 i&i&ig 5 / 4 7k*D«5> Sb&2 4 6 t (#«P) 

N- (IH-k'an [2, 3 - b ) t* U — ± — f ,/U) -1- ( 3 - "7 x — 
;U^n t°;l/) - 4 - tr^ U 5? >*7yi/*'*ir 5 K 2 ig&ig. Rkj& 2 7 6 °C (#jg) 

nmm \ o 

N- (1 H-f^Va C3, 4 -b) t* U > - 4 - -f 71/) - 1 - ( 2 - 7 ^ 
-^if/W - 4 - f^'J ^>^;U^'^if^ F 2 tgg?m7K*0^l> H^ 2 5 9 -2 
6 1 °C (#ft¥) 

N- (lH-fcT^Vo [3, 4-b) tT »J ^ > - 4 - -< ;U) -1- (3-7* 
-;l/7p£;l/) - 4 - W) if y*D\,#*r*)- I K 2 lggg& 1/2 7kftJ$k Sil&2 
4 0 - 2 4 4 °C (#ft?) 
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*ft9Htett 10. Omg 

5 0. Omg 

^* D3 ^>^ 2 0. Omg 

2 9. 7mg 

#U tf-^UfnU K>K3 0 5 . 0 mg 

5. Omg 

>fift^y*->»A p. 3mg 

12 0. Omg 

#U t'^;Ut°n U K>K 3 0««[*ffl^Tj«^U 2 0 > y > ^ LTiil 

*4L/Co 5 0«CT?2l<NBMfeitLfcft. 2 4^-> a ©i*lU 

■rT y A£jR^U fii7mmOfr*ffl^T, 1 & 1 2 0 mg® 

**0Hb*tt 10. Omg 

7 0 . 0 m g 

h^D3->f^> 35. omg 

# u fi* e d y k >k 3 o 2.o m g 

2. 7mg 

X^T'J >Kvy»->»A Q, 3 mg 

12 0. Omg 

b'-;Hfn'J K>K3 6***ffl^T«E^U 2 0 ^ y i/ a O***LTl 
*£L/c 0 5 0 4 CTf2^IBI«*LA:«, 2 4 ^ ? a«D***U 
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tt'j ym^y^is^ a*«£-u m*?** (4^) iz-&mi, 1 2 omg© 

J_ : R h o *^--tf|&Sf£ffl Cry ^m^mmR h o *^---tf©PflSfPffl) 



9fe&<D 5 0 raM h y xt Kn + ^> ^>WT ~ J * $ y (T r i s) (p 
H=7. 4). lmM^ftXU'f h-;k 1 mM EGTA. ImM EDT 
A. 1 0 0/iM p - 7 ; 7 f ;l/x;H-;V7;i/t 'J 5#M 

E-6 4. 5^Mu>f^^ 5 wM^X^f >A<hi fcic^t^t-f XL, 
itiC^H ( 1 0, 0 0 0 Xg N 3 0#fUD iC«fcO±»«-»fco &K±?jt 
^rb Ko + ->7^^^f h*7A|;Kf$t/; 0 ^7A(i, 0. 2M'j>»/<y7 
7- (pH=6. 8) -eft^Lfc. Rho*t-tfj|f o (i0. 4M>J>I'<»7 
T (pH=6. 8) &8J^Ti§lii;*-tr/Co Rho+t— fe*07 7^-r(i^T© 

50mMTris. ImM EDTA. 5 mM MgC h , 5 0 n g/m 1 
tXh>, 10//M GTPrSs 1 00/ig/ml Rho, 2 //M ( 32 P) 
ATP, ±ieo«t^{CLTI(lS!iL^Rh o*^---fcf 3 y 1 fcctO'SM^^ 
^trKJfc& (£fi5 0 /z 1 ) 3 0 °C, 5 $HHJK(6$ tfco SJtofi 2 5 % h 'J ? 
nA-BfcSe (TCA) i§#[l m 1 £8sjta^S£<fcK«fcO»T£-tK 4°C. 3 O^fiS! 

l^fiL^o / yr? yy * (h awp 7\ ^ y #t*±) t*6 

iau 7 4 Ji<*-<Dlfrmk£i&&yy*i'-y a yiiv y?--z?if®lLtzo 

^^«B©lfl*fTFffl«*»^b^«J*jSai (Control) <D&ttmt(D}tmz\<i: 



L^fFffl (%) = 



Control Nftf>cpm — #3ET<E>cpm 
Control B#<Dcpm 



x 1 0 0 
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mm 





m 




(SO 


4b£r«3l09. 2HC1 

4b£"^165. 2HC1.3/2H 2 0 
4b£-42380.2HCl.H 2 0 
4b^204. 2HC1 


( 1 nU) 
( 1 O/iM) 
( 1 0 fiU) 
( 1 0 iiM) 
(1 0 *zM) 


8 

1 0 
1 0 
1 0 
9 


1 

0 
0 
0 
3 



liMj : Rh o**~ bfPMfFffl (t hMRh o**- — tf (p 1 6 0RO 
CK) ©Pl^ffl) 

t Mfa^p l 6 0 ROCKmshizaki£©#ft(lshizaki T The BMBO J.. 
15(8), 1885-1893, 1996) iZ £ V) L tz 0 



*j- — -k"T ♦y-tr-r (i, 5 0 mM Hepes-NaOH (pH=7. 4). 1 
0 mM Mg C 1 2 , 5 mM MnC h , 2 mM ^ftXU-f 0 . 

02% Bri j35, UM (r- n P) ATP, 3 3 0 // g/m lbXh 
lshizikiib<Djjmz£t)i£mLtzQ 1 6 0 ROCK 2 // 1 fe«fc &gHb£- 
^^#trS^^ (£fi 30(d) *30tx 2 05)^ h L/c&. 

?-l/3l04XUA>Jt>y';M 7 77-tI^L> 5 #P B 1#,#! L SD 

ti^^iiwffiv 5 o %comwr?m*7F-?&temt&M(Dmm : £ i c 5 „ ( tf M) t 











&@Hb£0g 




I Cso 


UM) 


4bl^80. 2HC1.H 2 0 
it&VMM. 2HC1 
*b£$ll43. 2HC1.H 2 0 
*b£«04. 2HC1 
*b£^308. 2HC1 




1 . 
0. 
1 . 
3. 
5. 


5 

1 1 
6 
8 
0 
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iMi: Rh o*i~--em.mttm (p 1 6 0 ROCK&cktfROCKIIcDPlW 

P 1 6 0 ROCKOshizaki T The EMBO J., 15(8), 1885-1893, 1996)fc 
cfc^'ROCKHCNakagawa 0 FEBS Lett. 392 189-193, 1996) 

- (pCAG-myc-p 1 6 OROCKfci^pCAG-ray c-ROCKH ; 
Ishizaki T£, The EMBO J., 15(8). 1885-1893, 1996 £ Cf Nakagawa 0£>, 
FEBS Lett. 392 189-193, 1996£#M) £ h v > X 7 x * > a > L 2 0 B#flSJ 
*ftLfcPBST*BI&*— lsl«fc*«. 'J > <* 7 r ~ ( 2 0 mM T 

ris-HCl (pH=7. 5), 1 mM EDTA. 1 mM EGTA, 5m 
M MgC h , 2 5 mM NaF, I 0 mM i3^'J-bot«X7i- h> 5m 
Mfn^X7x-|-th'J')A, 0. 2 mM7 X -;M f ;Vx;l/^-;l/7^t 'J 

K> 2 mMiS : f-*Xl"{ I — /U^ 0. 2mM'^^>»th'J7^ 0. 0 5% 
Tr i tonX-1 00, 0. 1/iM calyculinA) £-ffl^"C. *Jc± 
"C2 O^raSBBa^^^it/Co - h£ 1 0. OOOxgfl 0 

iHU ±?S«-lHlJjXL^o ±^tc9 E 1 OtSmy c ^ fcf h-^ifcf* (Ishizaki T£, 
The EMBO J.. 15(8), 1885-1893, 1996 £#J&) fcJO*.. 2 B#p B 1$g<h ? ^ 
7nf'f>G-t7 7 0-x^M$t.i:2l|fHI < !:9Lfco m 

mm&i, o o o x g-e 5 »ia«iC>^(iLs LrSbtiMu * h^u 

X/<*y 7 r-t? 3 isl&^L. £ 6 lc* 7 r - (50 mM H e p e s 

-NaOH(pH=7. 4). 1 0 mM MgCl 2 , 5 mM MnCl 2 , 2 
mM ^f^XU-f h-;k 0. 0 2% B r i j 3 5) T-§Ms 

7 r-CISU K^MStL/Co +^ — -tfT -yfe^{i||^^j2 tC^Lfc 
^■&<i:|5iei{C|T^. thMfiRhott-4f (p 1 6 0ROCK) {Cf^x.T. 

«9C9ffig£lC S0 (jt/M) iLTStiJLfco 3 ^ic^o 
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i c 



s o 



(#M) 



P 1 6 0 ROCK 



ROCK- n 



fc£4g?j80. 2HC1.H 2 0 
{t&<®H09. 2HC1 
it&®}UZ. 2HC1.H S 0 
4t£r$|204. 2HC1 



0 . 6 3 
0.095 
0.8 8 

2. 3 



0 . 
0 . 
0. 



1 . 1 



5 6 
0 4 8 
4 7 



m&WlrCWWLl. 9~3. 0 k g) ^> h^^b'^-^t h 'J ^Ag|^ 

ii&ifii$E£-t^ mu±mm^mm utz 0 i^2mm©'j v^m^^u 

3 7t0^l/^^>-b*5^h» (NaCI 117mM;KCl 4. 7m 
M ; C a C 1 2 2. 5mM;MgSO« 1. 2mM;NaHC0 3 2 4. 8 mM ; 
K H 2 P O 4 1. 2mM;^;l/=i-x 11. 0 mM) Zffitz LtzUM. 4 0 m 1 
07/^frti:2 S<D&$jT*®mLtz 0 v^xWrtliSTtSK M&rtX (9 5% 
B^+5%j^&#X) &&M.Ltz 0 m*<Di&tlli^R& h 5 >X^^~-9-- (T 
B- 6 1 1 T\ B*ftH) -efiiJ^L/Co g*^7x^l/7 »j > ( 1 0 " 6 M) TiR 

&mt£i®I<Dltiim.Kfc\f7 y >lRi&g£ 100%iU ^©50 %4>3tili!£ 

h U-&*/U*-y h 260-390 g) (C^y h/N'yl/t" 

h y A 1 0 0mg/k g^IKrt^LTJS^ KJfaJEStK mSS-Mitt 
Lfco »«©tt«tt#*W0M*. i3mm-PBfO»^fl«|fL, lSS*£f£j& 
L/;o ^:fcJi3 7tO^ uyx-^>if-5-f hfS (N a C 1 117 mM ; 
KC 1 4. 7mM;CaCl 2 2. 5mM;MgSO« 1. 2 mM ; 
NaHCOa 2 4. 8 mM ; KHz PO, 1. 2 mM ; ?Vl/3-x l l. 0 m 

m) &mtzLtzn&4 o m i xtrti: i gcmm-emm Ltz Q x 
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h -5 (TB-61 IT, B*^m) *ffl^Tl/3-^- 

( t i — i o 2 N ztmmmm) ^mmttzo m^zr-tr*^ g > c i o - 6 m> 

t/Co Mft^llOMSJSI^^^'J > (1 0" 4 M) <DM*:Kfe$: 1 0 0%i 
U f©5 0%OtS5ft55:/Tti(|^IC 5 o (/zM) £ LTHttfj L/c<> ^Oi^ 



*4£ 



»i*ft** 


( (i M) 




ft*4$380. 2HC1.H 2 0 
ft*$fl09. 2HCI 
ft*$|165. 2HC1. 3/2H*0 
ft*#Jl79. 2HBr. 1/2H 2 0 


0.7 0 
0. 1 
0. 0 5 1 
0.0 3 


0.5 6 
0.043 
0 . 0 6 6 
0.029 



ittSD7 -y h (#«2 0 0 — 3 0 0 g) t;7hL/^h>/Fi/> (S TZ. 6 
5mg/k g) £IHJfcrtl£:-$-L. mmm^ y KfrffcJSfc Lfc„ — *7^&. STZi 

ft (ALF2 1 Rv 7 K'OX) Tf«JfeLfco ttM'fbM^SCMtcVII L 77 
-To 



f5g 



t&8Hh** 










±; 


& 
















(%) 










ft*#l80. 2HC1. 


H 2 0 


( 1 /£ 


g) 


1 


3 5. 


0 


± 


1 


3 . 


4 


ft** 157. HC1. 


H 2 0 


( 1 H 


g) 


2 


1 1. 


6 


± 


1 


3 . 


6 


ft*4$5l65. 2HC1 


. 3/2H 2 0 (0. 03 # 


g) 


1 


3 5 . 


8 


± 




0 . 


0 


ft*^I166. 2HC1 




(0. 1 # 


g ^ 


1 


4 4 . 


7 


± 




0. 


0 


.H 2 0 


(0. 3 u 


g ^ 


1 


4 3. 


2 




2 


5 . 


4 






( 1 U 


g) 


1 


6 5. 


9 


± 


4 


2. 


5 



MMSLL •- VLA (very late antigenM >-r r U >i£ttft«l*i]ftffl 
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CEM«0. 5^->iiii7^i>(BSA), 10mM HEPES. 
2mM L-r^^i>. lmMt^t'VUth^A, 6 0 ^ g/m H|j^ 
1. 5 mg/m 1 ^g?7K^^- h »; f A^tRPM I 1 6 4 0 igftfe 

7^o^?f^3-|>Lfc9 6^^L/- hfD^S-^tr C EM*Bfl& (5 x l 0 4 ) 

tt&&mzmmLtz®.mt&® cm&mm i-ioo^m) £#bx. 1 o o w 1 i 

3 7 "CX 1 l$fB)ftB Ltz 0 &{CPMA (phorbol 12-myri state 13-acetate, 

tpa ; m^mm 1 o n g/m i ) tfomt^mziiaz- 2oo tf iiu 37 o c-? 

3 0 ftm&W.LtZo #5a:£3 7tOtt?g 2 0 0 u 1 2 IslSfc^ L 71/- 
"To 

^#g|^«l$ijfFffl W = (a-b)/(a-c)xiO0 

a = PMA&WimLtzmet<DmmLtzm%i& 

b = famt&m £ PMA L L /c*fflJ&& 

mm (//M) SiSiSiufiS" 



t^80.2HCl.H 2 0 1 0 0 7 0 

t£M25l09.2HCl 1 0 0 6 7 

4k&mU3. 2HC1.H 2 0 1 0 0 7 7 

'b-&«3l65.2HC1.3/2H 2 0 10 4 0 

t^204.2HCl 1 0 0 8 2 

trt/Sltftft: 2 0//g/ml 118 

UG1 2 0 u g/m 1 - 2 5 
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^lfeff>18 : ■WWVLWMftm (in vitro) 

i n v i t r o<cfc^S-tiRiR«l$iJfpffl(ijyTO^ 

3~6i§4&©lg&I CR^tf X©;M8#**M«lc«tHU 1 0 %£***£#{fc 
^ ^te»JfiH»x ^— •>•; >G*A/:>*A1 0 Ol|M£/m 1 , Bfcg?*; -f •> > 6 

0 // g:fc<fctfO. 15 %m&7km± h U fAttt^AF 1 2 lgi& (J^T. tt« 

1 0 m g/m 1 OM^ISU -tl£ig#&-e 1 0 0 0 te(^i§RU 10/ig/ 
1. 2ml^l»T, I CR7->X^it^ 2 4 K-fV- h(CT6 B BfU 5 %£t 



(%) 



^[^-f bo* 4^5 
cDiSH Cat 



x l 0 0 



l&t LTBALB/c7^XO»M^, $iJ8MlHII&<i: LTC 5 7BL/67-)7 
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/cRPMI 1 6 4 0 ^*tfe CmWt^^-'r^ i/> 6 0 ,cz g/m 1 . : s y y 
l 0 Oi£&/m K N — 2 — b Ko + yxf yl/hX7 ^>-N* - 2 -jl^ 
>X;U**- h l o mM. 0. 1 %^KtK^^ h U A N L - ^yl/* * > 2 mM 

^ffl^r. f&MM<z>mmm&i&&&mtz 0 mmmmm.. 1 o-«M2-y;u 

J -A'fc.fcO' 1 0 %F B S*£t?R PM I 1 6 4 Oigitfc^ffl^T, 
1 0 7 *fflj®/m 1 KWSU KJMfl&#jgi&<b LTfflWco 

l*J<fctfl 0%FBS^RPMI 1 6 4 0 igife^ffl TUK'L fctt*Hfc-£«B 
10 0/zl££ N 9 6 7t:/U- Mcftjx.. 3 7fe5%*t^X > 9 5 %£^v<£> 

U ^^^^j^-fbSfCOSiJ^Ji. JSiiTJw^-r 3 - (4, 5-iJ/^f7'/-/l/ 
- 2 - ;U) - 2 , 5 - v 7 i ^vb-x- h ^ y y A^ot-T K (MTT) £8§^ 

i&##£7&. &K(D±m 1 0 0 *z 1 £|&5fcL. 5 mg/m 1 MTTjg&£ 2 0 
1 -fo&fttcgsimU 3 7°C-eiS#L^ 0 l 0%K7^;H3!E 

h »J A^r^tr 0.01 &3£ig&fg>£ 100//1 SrJtax.. -Bfc 3 7 °C7rigS 

ff-£ffll^T5 5 0 nmtcfctf 5 U -7?X|SI«MLR© y 



»«fl* (%) = 




x 1 0 0 
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I Cso ( 


9 . 


6 


1 . 


CO 


4 . 


4 


1 . 


1 



k^^80. 2HC1.H*0 4 0. 9 ( 1 0 0 ) 

t£^109.2HCl 4 2. 6 ( 1 0 0 ) 

t£4$5ll2.2HCl 7 5. 7 ( 1 0 0 ) 

k^llO. 2HC1.H 2 0 7 4. 0 ( 1 0 0 ) 

t£^142.2HCl.H20 4 4. 2 ( 1 0 0 ) 

t£4&143.2HCl.H«0 3 9. 4 ( 1 0 0 ) 

Jb£%)308. 2HC1 13. 9 

^ifefli 1 0 :SK-Mei-28y ^ j - izM-t zmi&mmwini'Fm 

t h SK-Me 1-28^5; -v 1 0 4 m^X^^mt^m^: 100/ilO 
10%FBS^RPMI 1 6 4 0 M(«L 9 6 JtT 1 !/- hICT, 3 7 °C. 
5%»XK"7 2NfM*#LA:o 1 Oju lOMTT (5mg/ml) 

Z&ftlzmiKl L> $&K4B#IBk 3 7°C. 5%SK^XTT'«tL/:^ 10% 
Kf^HMfc*- h U 0. 0 Ojtt l-To&Tt^JpjLfco 

— SfeifcSSL 7^n^l/- h 'J-^ffl^T5 7 0 nm^fe{t-5iR^:ffi^«iJ 
5£U £rF<E>xU^J:«9ttJf|iJs$ (% cytotoxic! ty)£3f:tf3 L/c ^©*SI^^8^ 

ntfc. t M#«jais«B)}a(c*ft-s«isa#tt^ffl(±. 3- (4, 5-^^71^ 

TV—JV- 2 - 4 JV) -2, 5 - v?"7 x-;l/f h77'J^AyDVf K (MTT) 
£rfflWcfe^& (Carmichael Cancer Res., 47, 936-942, 1987 : Mosman, J. 
Immunol. Methods, 65, 55-63, 1983) iz&fyMULtZo 

•£ti, wtkit'Bimty * rfrxju**^ kk»#©8u rpmi i 6 4 oig*t& 

(C£ OflRLTffll\ iHOy ^ f;^/l/t>*^ Kigali 0 . 2 5%£(Ti^5 



x 1 0 o 



7 0 



WO 98/06433 
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I C so C/xM) 


il&mm. 2HBr. 1/4H B 0 
^£^109. 2HC1 
it&MUZ. 2HC1.H*0 
^^5145. 2HC1.H,0 




9 

5 8 

5 9 

6 2 



tzo mfttfj^te, jESt h^i«f^«a)!a nknmmw^m *e-gm 

UV^fifefC 5. 5 x 1 0 4 jl/m 1 £ tt-S «fc L* *O 4 0 0 // 1 ^7h 

'J^l^P-h (EHS sarcomaS*OHfi|^SigJ^ N n ^ * U-T 7^ r*±) ± 
(CgsJn L/Co ttM^b^«9 ( 1 mMM) £ 4 u 1 j^Jta U 3 7 °C\ 5 % 



35931 



&SHb£r«3 


V&& (1 0 jt/M) 


4b£4$5l09. 2HC1 
^fb^80.2HCl.H 2 0 
4b£4$3110. 2HC1.H 2 0 
4b£$J165. 2HC1.3/2H20 
<t&Vn20L 2HC1 


1 5 3 % 

1 7 4 % 

2 0 3 % 
2 2 2 % 
1 3 3 % 



3 v Yj<miSkfrZ><£>¥-mW}Mm. (SMC : smooth muscle cell) OftMte&Xt 
ig^te RossOexplantfife (Ross, R. and Glomset, J. A. , N. Engl. 
J. Med., 295, 369-420, 1976) fc«fc K) 'a o fz 0 m&V 4 X * - 5 -y h (1 0 ia#&) 

&±oi*imMMWift$:ft mmt, 1 o«-)«iii cfbs) 
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